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(54) SUPPRESSANT FOR MAILLARD REACTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medicine, comprising a 
flavonoid compound having the aurone skeleton as an active 
ingredient and having suppressing actions on the Maillard 
reaction. 

SOLUTION: This suppressant for the Maillard reaction comprises 
a flavonoid compound represented by formula I, preferably 
maritimein represented by formula II or its salt or sulfuretin 
represented by formula III or its salt as an active ingredient The 
suppressant for the Maillard reaction is useful for preventing and 
treating diseases caused by the Maillard reaction, diabetes and £&u a s 
complications thereof, e.g. neurosis, cerebral angiopathy, 
peripheral circulation disorder, coronary arterial cardiopathy, 
arteriosclerosis, arthrosclerosis, cataract or retinopathy or 
diseases caused by aging, e.g. senile cataract, atherosclerosis, 
coronary arterial cardiopathy or cerebral angiopathy. The daily 
dose thereof for an adult is 10mg to 10g perorally or parenterally 
administered. The compounds of formula II and III are well known 
and usually available. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The Maillard-reaction inhibitor which makes an active principle the flavonoid 
compound which has an Orion frame. 

[Claim 2] A flavonoid compound is the MARICHI main. (Maritimein) Or Maillard-reaction 
inhibitor according to claim 1 which is the salt permitted pharmacologically. 
[Claim 3] A flavonoid compound is SURUFURECHIN. (Sulfuretin) Or Maillard-reaction inhibitor 
according to claim 1 which is the salt permitted pharmacologically. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the Maillard-reaction 
inhibitor which makes an active principle the flavonoid compound which has an Orion skeleton 
in more detail about a Maillard-reaction inhibitor. The Maillard-reaction inhibitor of this 
invention shows the effect excellent in suppression of a Maillard reaction, and is useful as 
prevention of diabetes and its complication, aging, etc., and a treatment agent. 
[0002] 

[Description of the Prior Art] The Maillard reaction is known as a cause of browningHzing of 
food for many years. This reaction occurs by amino groups, such as amino acid, protein, and a 
peptide, a ketone and the carbonyl group of aldehyde sugar, especially reducing sugar 
reacting, and forming a lipofuscin. It is thought that the amino group and the carbonyl group of 
sugar form a Schiff base, and many form a furfural by transition and dehydration, and it 
condenses them secondarily and they form complicated coloring matter. Although this 
reaction is accepted also in the living body, especially in a diabetic, it accepts notably and the 
diabetic trigger and diabetic bird clapper of a complication are known for this. Moreover, there 
is a close resemblance between the disorder at the time of old age, and a diabetic 
complication, and the Maillard reaction is considered to be the cause also for this. By 
suppressing the Maillard reaction started in this living body, it is known that the treatment and 
prevention of a complication resulting from diabetes are possible. 

[0003] About the medicine which suppresses the Maillard reaction leading to the complication 
of this diabetes, methyl TORISHIRA Norian as the aminoguanidine as a proteinic aging 
inhibitor (JP.62-1421 14.A) and a crosslinking reaction inhibitor (JP,62-24990,A) of a collagen, 
the Maillard-reaction inhibitor (JP,3-240725,A) which makes an active principle BAIKARIN 
which is flavonoid contained in ******, or the Maillard-reaction inhibitor (JP,6-336430,A) 
which makes a pro anthocyanidin an active principle is indicated. However, these medicines 
were not what has the effect which can never be satisfied. 
[0004] 

[Problem(s) to be Solved by the Invention] In view of the above-mentioned situation, in quest 
of the matter which has Maillard-reaction depressor effect in a natural product, 
wholeheartedly, this invention persons find out that the flavonoid compound which has an 
Orion skeleton has Maillard-reaction suppression activity, and came to complete this 
invention as a result of search. That is, this invention makes it a technical problem to offer 
the Maillard-reaction inhibitor which makes an active principle the flavonoid compound which 
has an Orion skeleton. 
[0005] 

[Means for Solving the Problem] this invention is a Maillard-reaction inhibitor which makes an 
active principle the flavonoid compound which has an Orion skeleton, the flavonoid compound 
with which this invention furthermore has an Orion skeleton — desirable — MARICHI main 
(Maritimein) Or SURUFURECHIN (Sulfuretin) it is — a Maillard-reaction inhibitor is offered 
The flavonoid compound used for this invention has the skeleton of the Orion shown by the 
following formula. 
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[Formula 1] 
•Q 



[0007] Moreover, the MARICHI main preferably mentioned as a flavonoid compound which has 
the Orion skeleton of this invention is shown by the following formula. 
[0008] 
[Formula 2] 

OH 

CeHnOj 




[0009] Moreover, SURUFURECHIN preferably mentioned as a flavonoid compound which has 
the Orion skeleton of this invention is shown by the following formula. 
[0010] 
[Formula 3] 

OH 




[0011] The MARICHI main and SURUFURECHIN are well-known matter, and, generally are an 

available compound. 

[0012] 

[Embodiments of the Invention] The Maillard-reaction inhibitor of this invention is prescribed 
for the patient on a parenteral target safely taking^orally-wise as physic to Homo sapiens and 
an animal. In an intravenous injection, an intramuscular injection, a subcutaneous injection, 
intraperitoneal injection, dermal administration, transpulmonary administration, pernasal 
medication, enteral administration, and the oral cavity, a medicine is prescribed for the 
patient, and it passes in parenteral administration, and application to mucosa etc. is 
mentioned to it, and it is medicated with these tablets. For example, the injection, a 
suppository, an aerosol agent, a percutaneous absorption tape, etc. are mentioned. Moreover, 
as an internal use tablet, a tablet (a sugar-coated pill, a coating lock, and the buccal tablet 
are included), powder, a capsule (a soft capsule is included), a granule (the coated object is 
also included), the pilule, the trochiscus, solution, or these gradual release-ized tablets that 
may be permitted in pharmaceutics are mentioned. The suspension, an emulsion, the syrup 
(dry syrup is included), the elixir, etc. are mentioned to the solution for internal use. These 
tablets are prescribed for the patient as a physic constituent according to a well-known 
pharmaceutics-process with the support which may be permitted in pharmacology as a tablet, 
an excipient, disintegrator, a lubricant, a coloring agent, etc. As the support used for these 
tablets, or an excipient For example, a lactose, grape sugar, sucrose, a mannitol, potato 
starch, corn starch, A calcium carbonate, calcium phosphate, a calcium sulfate, a crystalline 
cellulose, As a binder, a powdered glycyrrhiza, a powdered gentian, etc. For example, starch, a 
tragacanth gum, Gelatin, syrup, polyvinyl alcohol, a polyvinyl ether, A polyvinyl pyrrolidone, 
hydroxypropylcellulose, a methyl cellulose, As disintegrator, an ethyl cellulose, a 
carboxymethyl cellulose, etc. For example, starch, An agar, the end of gelatin, 
carboxymethylcellulose sodium, carboxymethyl-cellulose calcium, A crystalline cellulose, a 
calcium carbonate, a sodium hydrogencarbonate, a sodium alginate, etc., As a lubricant, adding 
in a drug as coloring agents, such as a magnesium stearate, talc, hydrogenation vegetable oil, 
and macro gall, can use what is permitted, respectively. The coat of a tablet and the granule 
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may be carried out if needed by sucrose, gelatin, hydroxypropylcellulose, a refining shellac, 
gelatin, a glycerol, a sorbitol, an ethyl cellulose, hydroxypropylcellulose, the hydroxypropyl 
methylcellulose, a polyvinyl pyrrolidone, the phthalic-acid cellulose acetate, hydroxypropyl- 
methylcellulose phthalate, methyl methacrylate, the methacrylic-acid polymer, etc., and they 
may carry out a coat in two or more layers. The capsule of matter still like an ethyl cellulose 
or gelatin is sufficient. Moreover, when preparing the injection, pH regulator, a buffer, a 
stabilizing agent, a solubilizing agent, etc. are added if needed to a chief remedy, and it 
considers as each injection by the conventional method. 

[0013] As a disease by the Maillard reaction in this invention, a diabetic complication, for 
example, neurosis, a cerebral blood vessel obstacle, a peripheral disease of the circulatory, a 
coronary-arteries nature heart disease, arteriosclerosis, joint sclerosis, a cataract and ****** 
or the disease caused by aging, for example, senile cataract, atheroma nature arteriosclerosis, 
a coronary-arteries nature heart disease, a cerebral blood vessel obstacle, etc. are 
mentioned, although it changes with conditions, such as a grade of a symptom, a patient's age, 
health condition, and weight, and especially limitation is not carried out, when medicating a 
patient with the Maillard-reaction inhibitor of this invention — an adult — about 10mg - 10g 
per day — taking orally — or what is necessary is just to prescribe a medicine for the patient 
1 time per or more than it day parenterally Moreover, even if the toxicity of the medicine of 
this invention is very low, for example, carries out internal use of this 300mg [/kg ] medicine 
(MARICHI main or SURUFURECHIN) weight to 4 weeks old (weights 100-1 20g) SD system 
male rat, it does not show toxicity, but it is a very safe medicine. 
[0014] 

[Example] Although the following examples explain this invention in more detail, it is only only 
illustrating these and this invention is not limited at all by these. In addition, "the MARICHI 
main / SURUFURECHIN" means the MARICHI main or SURUFURECHIN among an example. 
[0015] Example 1 Manufacture of the injection The MARICHI main / SURUFURECHIN 15g 

Physiological saline 100ml Sum total The MARICHI 

main / SURUFURECHIN of 15g / 100ml above were dissolved in the physiological saline, and 
it heat-sterilized by having filled up the vial, and considered as the injection for intravenous 
injection. 

W?*<f>/7JlryV*> 2 Og 

m&mmn 6 g 

6%HPC¥Lf& 18 0g 



[0016] Example 2 aWr 2 0 0g 

Each component was mixed and 400 500mg tablets containing the MARICHI main / 
SURUFURECHIN 50mg were manufactured. 

vu^o/xji^w^ 1 og 

1 87g 

X^T U >1T^>>^A 3 g 



[0017] Example 3 



GWr 2 0 0 g 



It pressed, after mixing each component, it ground, and the particle size regulation was carried 
out and 5% granule of 20-50 meshes was manufactured. 

[0018] Example 4 Manufacture of a capsule The MARICHI main / SURUFURECHIN 5g A 
lactose 40g Potato starch 50g A hydroxypropyl methyl cellulose 3.5g magnesium stearate 1.5g 

sum total It mixed with 100g each component well, the 
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No. 1 capsule was filled up, and 300 pieces were manufactured. 

[0019] Concentration dependency examination bovine serum albumin of example 5 Maillard- 
reaction suppression (BSA) The 3H-glucose was prepared so that it might be set to 0.1 mg 
[ ml ] /and 0.15microM (5microcurie/(ml)) into the second sodium solution of 50mM 
phosphoric acid, respectively, and it added so that the MARICHI main (product made from 
extra SHINSESU) and SURUFURECHIN (product made from extra SHINSESU) might be set to 
0.01, 0.1, and 1mM with final concentration at this, respectively. It combined with BSA by the 
initial Maillard reaction. By measuring the dose in the precipitate which made BSA the amount 
of 3H-glucoses coprecipitate in a trichloroacetic acid 25% by the scintillation method, the 
fixed quantity was carried out and it asked for the rate of prevention (%) from the rate over 
the dose at the time of inhibitor additive-free. A result is shown in Table 1 
[0020] 
[Table 1] 





mm (mM) 

0.01 0.1 1 




4 0 6 6 7 8 
3 4 6 3 5 2 



[0021] Consequently, it was checked that the MARICHI main and SURUFURECHIN which are 
the active principle of this invention have Maillard-reaction depressor effect. 
[0022] Time dependency examination bovine serum albumin of example 6 Maillard-reaction 
suppression The 3H-glucose was prepared so that it might be set to 0.5mg [ ml ] /and 
0.33microM (10microcurie/(ml)) into a 100mM phosphate buffer solution (pH 7.4), respectively, 
and it added so that the MARICHI main (product made from extra SHINSESU) and 
SURUFURECHIN (product made from extra SHINSESU) might be set to 0.1mM(s) with final 
concentration at this, respectively. This solution was made to react for 1 1 days at 37 degrees 
C, it sampled daily, and the dose in precipitate was measured by the same method as an 
example 5. Contrast is the case where the medicine of this invention is additive-free. A result 
is shown in drawin g 1 . 

[0023] Consequently, it was checked that the MARICHI main and SURUFURECHIN which are 

the active principle of this invention have Maillard-reaction depressor effect 

[0024] 

[Effect of the Invention] Preferably, the MERICHI main and SURUFURECHIN show the 
flavonoid compound which has the Orion frame which is the active principle of this invention, 
and the effect excellent in suppression of a Maillard reaction, and are effective as prevention 
of diabetes and its complication, aging, etc., and a medical treatment agent 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g 1] It is the graph which shows the effect in the time dependency examination of 

Maillard-reaction suppression of this invention medicine. 

[Description of Notations] 

** : 0.1 mM MARICHI main 

** : 0.1 mM SURUFURECHIN 

- : Contrast 



[Translation done.] 
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